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@ Coated recording sheets. 

@ A recording sheet which comprises a sub- 
strate; a first coating in contact with the sub- 
strate which comprises a crosslinking agent 
selected from the group consisting of 
hexamethoxymethyl melamine, methylated 
melamine-formaldehyde, methylated urea-for- 
maldehyde, catk)nic urea^ormaldehyde, 
cationtc polyamine-eplchlorohydrin, glyoxal- 
urea resin, poly(aziridine), poly(acrylamide), 
poiy(N,N-dimethyl acrylamide), acrylamide-ac- 
rylic acid copolymer, poly (2-acrylamkio-2- 
methyl propane sulfonic acid), poly (N,N- 
dimethyl-3,5-dimethy!ene piperidinium chloride), 
poly (methylene-guanidine) hydrochloride, 
"pSIS^^felKylehe 1m imine)' 
epichlorohydrin« poly (ethylene imine) 
ethoxylated, gluteiraldehyde,^ — and .^mixture 
thereof ;^ cafelyst 7 and a polymeric material 
•^dsfpaBle of being crosslinked by the crosslink- 
ing agent and selected from the group consist- 
ing of polysaccharides having at least one 
hydroxy group, polysaccharides having at least 
one carboxy group, polysaccharides having at 
least one sulfate group, polysaccharides having 
at least one amine or amino group, polysac- 
charide gums, poly (alkylene oxides), vinyl 
polymers, and mixtures thereof; and a second 
coating in contact with the first coating which 
comprises a binder and a material selected from 
the group consisting of fatty imidazolines, 
ethosulfate quaternary compounds, dialkyi di- 
methyl methosulMe quaternary compounds, 
alkoxylated di-fatfy quaternary compounds, 
amine oxides, amine ethoxylates, Imidazoline 
quaternary compounds, alkyi benzyl dimethyl 



quaternary compounds, pdy (epiamines), and 
mixtures thereof. 
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The present invention Is directed to recording 
sheets, such as transparency materials, filled plas- 
tics, and the like, suitable for use in copying and print- 
ing applications. More specifically, the present inven- 
tion Is directed to recording sheets suitable for use in 5 
both ink jetand electrophotographic inrtaging process- 
es. 

US-A-4,775,594 (Desjarlals) discloses an Ink jet 
transparency which exhibits improved wetting proper- 
ties, thereby resulting in an even surface distribution io 
of Ink on the transparency. The transparency com- 
prises a substantially transparent resinous support 
(such as a polyester fOm) and a substantially clear 
coating thereon which includes a non-volatile organic 
acid. Examples of preferred non-volatile organic is 
acids include glycolic acid, citric acid, malonic acid, 
tartaric acid, maleic acid, fumaric acid, malic acid, and 
succinic acid. The presence of the organic acid re- 
sults in Improved wetting of the ink in solid block 
areas, preventing the Ink from coalescing onto Itself. 20 
Undeslred voids and pin holes In those areas where 
the ink has been applied are therefore avoided. 

US-A-4,78 1,985 (Desjarlals) discloses an ink jet 
transparency which exhibits the ability to maintain the 
edge acuity of ink patterns or blocks on the transpar- 25 
ency. The transparency comprises a substantially 
transparent resinous support (such as a polyester 
film) and a substantially clear coating thereon which 
Includes a specific fluorosurfactant The presence of 
the fluorosurfactant in the clear coating prevents trail- 30 
Ing of the Ink. As a result, patterns and ink blocks do 
not trail into one another on the transparency and 
maintain their defined shape and size. 

US-A-3,622,320 (Allen) discloses photocros- 
slinkable polyesters prepared with 50 mote percent of 3S 
atleast one diol moiety and 50 mole percent of at least 
two hydroxy-free dicart)oxyiic acid moieties,, about 5 
to 45 mole percent, based on the polyester, of the di- 
cart>oxyHc acid moieties containing a light sensitive 
grouping. The polyesters are useful in a wide variety 40 
of photothermographic elements. 

US-A-4,547.405 (Bedell et al.) discloses an ink jet 
recording sheet comprising a transparent support 
carrying a layer comprising 5 to iOO percent by weight 
of a coalesced block copolymer latex of polyvinyl al- 4S 
cohol with polyvinyl (benzyl ammonium chloride) and 
0 to 95 percent by weight of a water soluble polymer 
selected from the group consisting of polyvinyl alco- 
hol, polyvinyl pyrrolidone, and copolymers thereof. 

US-A-4,575,465 (Viola) discloses an ink jet re- so 
cording sheet coprlsing a transparent support carry- 
ing a layer comprising up to 50 percent by weight of 
a vinylpyridine/vinylbenzyl quaternary salt copolynner 
and a hydrophilic polymer selected from the group 
consisting of gelatin, polyvinyl alcohol, and hydroxy- ss 
propyl cellulose and mixtures thereof. 

US-A-4,869,955 (Ashcraft et al.) discloses an 
element suitable for preparing transparencies using 
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an electrostatic plain paper copier. The element com- 
prises a polyethylene terephthalate support (polyest- 
er), at least one subbing layer coated thereon, and 
coated to the subbing layer a toner receptive layer 
comprising a mixture of an acrylate binder, a polymer- 
ic antistatic agent having carboxytic acid groups, a 
crosslinking agent butylmethacrylate modified poly- 
methacrylate t>eads, and submicron beads. 

US-A-4,701,837 (Sakaki et al), the disclosure of 
which is totally incorporated herein by reference, dis- 
closes a llght-transmissive recording medium which 
has an ink receiving layer formed mainly of a water 
soluble polymer and a crosslinking agent on a light 
transmissive substrate, wherein the polymer consti- 
tuting said ink receiving layer has a crosslinking de- 
gree within the range of from the crosslinking degree 
satisfying the water resistance of the ink receiving 
layer in to the crosslinking degree giving the ink re- 
ceiving capacity of 0.2^l/cm2 in the ink receiving layer. 
A recording method employing the above mentioned 
recording medium Is also provided. 

US-A-4,877,680 (Sakaki et al.) discloses a re- 
cording medium comprising a substrate and a nonpor- 
ous ink receiving layer. The ink receiving layer con- 
tains a water-Insoluble polymer containing a cationic 
resin. The recording medium may be employed for re- 
cording by attaching droplets of a recording liquid 
thereon. 

While known compositions and processes are 
suitable for their intended purposes, a need remains 
for improved recording sheets. In addition, there is a 
need for improved recording sheets suitable for use in 
Inkjet printing processes. Further, a need remains for 
improved recording sheets suitable for use in printing 
and copying processes employing electrophoto- 
graphic-type developers. Additionally, a need exists 
for recording sheets that enable the formation of im- 
ages with high optical density. There is also a need 
for recording sheets that enable the formation of high 
quality color images with minimum intercolor bleed. In 
addition, there is a need for recording sheets that ex- 
hibit minimum intercolor bleed of color images when 
the imaged sheets are stored in folders or plastic 
sleeves. Further, a need remains for recording sheets 
that exhibit excellent heat and/or humidity resistance. 
Additionally, there is a need for recording sheets that 
exhibit minimum blocking (sticking together) at high 
relative humidities of. for example, 50 to 80 percent 
and at relatively high temperatures of, for example, 
over 50**C. 

It is an object of the present invention to provide 
recording sheets suitable for use in ink jet and elec- 
trophotographic printing processes, which meet 
these needs. 

These and other objects of the present Invention 
(or specific embodiments thereof) can be achieved by 
providing a recording sheet which comprises a sub- 
strate; a first coating in contact with the substrate 
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which comprises a crossllnking agent selected from 
the group consisting of hexamethoxymethyl mela- 
mine, methylated melamine>formaldehyde, methylat- 
ed urea-formaldehyde, cationic urea-formaldehyde, 5 
cationic polyamine-epichlorohydrin, glyoxal-urea res- 
in, poly (aziridlne). poly (acrylamide), poly (N,N-dime- 
thyl acrylamide), acryl amide-acrylic acid copolymer, 
poly (2-acrylamldo-2-methyl propane sulfonic actd), 
poly (N,N-dimethyi-3.5-dimethylene piperidinium io 
chloride), poly (meth yjene^guariLdine) hydrochloride, 
poly (ethyfene imine), poly (ethylene imine) eptchlor- 
ohydrin. poly (ethylene imine) ethoxylated. glutaral- 
dehyde, and mixtures thereof; a catalyst; and a poly- 
meric material capable of being crosslinked by the is 
(^sslinking^agent and selected from the group con- 
sisting of polysaccharides having at least one hydroxy 
group, polysaccharides having at least one carboxy 
group, polysaccharides having at least one sulfate 
group, polysaccharides having at least one amine or 20 
amino group, polysaccharide gums, poly (alkylene ox- 
ides), vinyl polymers, and mixtures t hereof; |and a sec- 
ond coating in contact with the first coating which 
comprises a binder and a material selected from the 
group consisting of fatty imidazolines, ethosulfate 25 
quaternary compounds, dialkyi dimethyl methosul- 
fate quaternary compounds, alkoxytated dkfatty qua- 
ternary compounds, amine oxides, amine ethoxy- 
lates, Imidazoline quaternary compounds, alky! ben- 
zyl dimethyl quaternary compounds, poly (epia- 30 
mines), and mixtures thereof. 

The recording sheets of the invention enable the 
formation of images with high optical density. The inrv 
ages are of high quality color with minimum intercolor 
bleed. The recording sheets exhibit minimum intercol- 35 
or bleed of color images when the imaged sheets are 
stored In folders or plastic sleeves. They also have ex- 
cellent heat and/or humidity resistance, and exhibit 
minimum blocking (sticking together) at high relative 
humidities of, for example, 50 to 80 percent and at rel- 40 
atively high temperatures of, for example, over SO^'C. 

The recording sheets of the present invention 
comprise a substrate and at least two coating layers 
on one or both surfaces of the substrate. Any suitable 
substrate can be employed. Examples include trans- 4S 
parent materials, such as polyester, including My- 
lar™, available from E.I. Du Pont de Nemours & Com- 
pany, Melinex™. available from Imperial Chemicals, 
Inc.. Celanar*"^, available from Celanese Corporation, 
polycarbonates such as Lexan available from Gen- so 
eral Electric Company, polysulfones. such as those 
available from Union Carbide Corporation, polyether 
sutfones, such as those prepared from 4,4'-diphenyl 
ether, such as Udel*^, available from Union Carbide 
Corporation, those prepared from disulfonyl chloride, 55 
such as Victrex^, available from ICI America Incorpo- 
rated, those prepared from biphenylene, such as As- 
trel™, available firom 3M Company, poly (arylene sul- 
fones), such as those prepared from crosslinked 



poly(arylene ether ketone sulfones), cellulose triace- 
tate, polyvinylchioride cellophane, polyvinyl fluoride, 
polyimides, and the like, with polyester such as My- 
lar™ being preferred in view of its availability and rel- 
atively low cost. The substrate can also be opaque, in- 
cluding opaque plastics, such as Teslin™, available 
from PPG Industries, and filled polymers, such as Me- 
linex®, available from ICI. Other substrates, such as 
paper, can also be used if desired, although transpar- 
ency materials and opaque plastics are preferred. 
The substrate can be of any effective thickness. Typ- 
ical thicknesses for the substrate are from about 50 
to about 250 microns, and preferably from about 100 
to about 125 microns, although the thickness can be 
outside of these ranges. 

The first coating is in contact with the substrate 
and comprises a crossllnking agent, a catalyst, and a 
polymeric material capable of being crosslinked by 
the crossllnking agent. The crosslinking agent is a 
material that crosslinks the polymeric material either 
chemically, by way of covalent bonding, or physically, 
by way of the formation of a complex. Examples of 
suitable crosslinking agents Include hexamethoxy- 
methylmelamine, such as Cymel 303, available from 
American Cyanamid Company, methylated mela- 
mines, such as Resimene 2040, available from Mon- 
santo Chemical Company, partially methylated mel- 
amine-formaldehyde, such as Cymel 373, available 
from American Cyanamid Company, methylated 
urea-formaldehyde, such as Beetle 65, available from 
American Cyanamid Company, butylated urea- 
formaldehydes, such as Resimene 920, available 
from Monsanto Chemical Company, poly (vinyl 
amines), such as #1562, available from Poly Scien- 
ces Inc., cationic urea-formaldehyde resins, such as 
Resin 917, available from Hercules Chemical Compa- 
ny,; and. Poly Cup 917 resin available from Hercules 
Chemical Company, glutaraldehydes, such as those 
available from Aldrich Chemical Company, glyoxal- 
ursa resins, such as Nopcote 1670, and Nopcote 
1661, available from Hen kel Corporation, dimethyla- 
minomethyl phenols, such as DMP-10. available from 
Rohm and Haas, Inc.. cationic polyamide-epichloro- 
hydrins, such as the Kymene resins available from 
Hercules Chemical Company, oxazolidrnes, such as 
Zoldine ZT55. available from Angus Chemical Com- 
pany, poly (aziridines), such as Xama 7. available 
from Hoechst Celanese Company, acrylamide poly- 
mers, such as poly (acrylamide) (such as #02806, 
available from Poly Sciences Inc.), acrylamlde-acryl- 
ic acid copolymers, such as #04652, #02220, and 
#18545. available from Poly Sciences Inc., poly (N,N- 
dlmethylacrylamtde). such as #004590, available 
from Poly Sciences Inc., poly (2-acr yl am ido-2- methyl 
propane sulfonic acid), such as #401, available from 
Scientific Polymer Products, chlorinated polymers, 
such as poly (methylene-guanidine) hydrochloride 
(such as #654, available from Scientific Polymer 
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Products), poly (N,N-dlmethyl-3.5 dimethyiene plper- 
idinium chloride), such as # 175. available from Sci- 
entific Polymer Products, ethylene imrne containing 
polymers, such as poly (ethylene imine) (such as 5 
#135, available from Scientific Polymer Products), 
poty (ethylene imine) epichlorohydrin, such as #634, 
available from Scientific Polymer Products, poly 
(ethylene imine) ethoxytated, such as #636, available 
from Scientific Polymer Products, and the like, as io 
well as mixtures thereof. 

The crosslinking agent is present in the first coat- 
ing in any effective amount Typically, the crosslinking 
agent is present in an amount of from about 0.1 to 
about 10 percent by weight of the first coating, and 15 
preferably from about 0.5 to about 5.0 percent by 
weight of the first coating, although the amount can 
be outside these ranges. 

Examples of suitable catalysts include p-toluene 
sulfonic add (such as CYCAT4040, available from 20 
American Cyanamid Company), magnesium chloride 
(available from Aldrich Chemical Company), dimethy- 
laminomethyl phenols (such as DMP-10. available 
from Rohm and Haas, Inc.), and the like, as well as 
mixtures thereof. 25 

The catalyst is present in the first coating in any 
effective amount. Typically, the catalyst is present in 
an amount of from about 5 to about 75 percent by 
weight of the crosslinking agent, and preferably from 
about 1 0 to about 50 percent by weight of the cross- 30 
linking agent, although the amount can be outside of 
these ranges. 

The polymeric material capable of being cross- 
linked by the crosslinking agent generally is selected 
from the group consisting of polysaccharides having 35 
at least one hydroxy group, polysaccharides having at 
least one carboxy group, polysaccharides having at 
least one sulfate group, polysaccharides having at 
least one amine or amino group, polysaccharide 
gums, poly (alkylene oxides), vinyl polymers, and mix- 40 
tures thereof. Examples of polysaccharides having at 
least one hydroxy group include hydroxyalkyi cellu- 
loses, alkythydroxyalkyi celluloses, hydroxyalkyi alkyi 
celluloses, hydroxyalkylhydroxyalkyi celluloses, hy- 
droxyalkyi starches, and the like, wherein the alkyl 45 
group contains firom 1 to about 4 carbon atoms, such 
as methyl, ethyl, propyl, or butyl, including hydroxy 
ethyl starch, hydroxy propyl starch, hydroxyethyi cel- 
lulose, hydroxypropyl 'cellulose, hydroxypropylme- 
thyl cellulose, cationic hydroxyethyi cellulose, car- so 
boxymethylhydroxypropyl guar, and the like. Exam- 
ples of polysaccharides having at least one carboxy 
or sulfate group include cellulose sulfate, salts of cel- 
lulose sulfate, such as sodium cellulose sulfate, car- 
boxyalkyt celluloses and salts of carboxyalkyl cellu- 55 
loses, wherein the alkyl group contains firom 1 to. 
about 4 carbon atoms, such as methyl, ethyl, propyl, 
or butyl, including carboxymethyl cellulose, sodium 
cart>oxymethyl cellulose, sodium carboxymethyl hy- 



droxyethyi cellulose, carboxymethyl dextran, carbox- 
ymethyl hydroxypropyl guar, and the like. Examples 
of polysaccharides having at least one amine or ami- 
no group include diethyl amino ethyl cellulose, diethyl 
ammonium chloride hydroxyethyi cellulose, diethyl 
aminoethyl cellulose, diethyl aminoethyl dextran, 
amino dextran, dimethyl ammonium hydrolyzed col- 
lagen protein, and the like. Examples of polysacchar- 
ide gums include methyl cellulose, gum arable, car- 
rageenan gum, Karaya gum, Xanthan gum, chitosan, 
cationic guar, and the like. 

Examples of poly (alkylene oxides) include poly 
(ethylene oxide), poly (propylene oxide), poly (ethy- 
lene oxide)-poly (propylene oxide) block copolymers, 
poly (1,4-oxybutylene) glycol, poly (alkylene glycol 
diacrylates), wherein alkyl is methyl, ethyl, propyl, or 
butyl, and the like. 

Examples of vinyl polymers include poly (vinyl al- 
cohol), poly (vinyl phosphate), poly (vinyl pyrroli- 
done). vinyl pyrrolidone-styrene copolymer, vinyl pyr- 
rolldone-viny! acetate copolymer, poly (vinyl amine), 
poly (vinyl alcohol) ethoxytated, poly (vinyl pyrroll- 
done-dimethylamino ethylmethacrylate), and the 
like. 

Blends of two or more polymers capable of being 
crosslinked can also be employed. 

The polymeric material capable of being cross- 
linked is present in any effective amount Typically, 
the polymeric material is present in an amount of from 
about 5 to about 80 percent by weight of the first coat- 
ing, and preferably from about 10 to about 50 percent 
by weight of the first coating, although the amount 
can be outside these ranges. 

The first coating is of any effective thickness, typ- 
ically from about 1 to about 25 microns, and preferably 
from about 5 to about 1 0 microns, although the thick- 
ness can be outside of these ranges. In many instanc- 
es, particularly when the transparency is employed in 
a printing process employing an aqueous liquid ink, 
the first coating can absorb the liquid vehicle of the 
ink (typically comprising water and a humectant such 
as a glycol for ink jet inks, for example). 

Specific examples of first coating layer (in con- 
tact with the base sheet) compositions suitable for re- 
cording sheets for printing processes employing aqu- 
eous based Inks include hydrophilic materials, such 
as blends of 40 percent by weight of methyl cellulose 
(such as Methocel AM4, available from Dow Chemi- 
cai Company) or hydroxypropyl starch (such as 
#02382, available from Poly Sciences inc.) or hydrox- 
yethyi starch (such as #06733, available from Poly 
Sciences Inc.) and 40 percent by weight of poly (ethy- 
lene oxide) (such as Poly OX-WSRN 3000, available 
from Union Carbide Company) and 10 percent by 
weight of poly (vinyl alcohol) (such as Elvand, avail- 
able from DuPont Chemical Company) and 10 per- 
cent by weight of hexamethoxymethylmelamine 
(such as Cymel 303, available firom American Cyana- 
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mid Company) or a methylated melamine (such as 
Resimene 2040, available from Monsanto Chemical 
Company); blends of 40 percent by weight of hydrox- 
ypropyl cellulose (such as Klucel Type E, available 
from Hercules Chemical Company) or hydroxyethyl 
cellulose (such as Natrosol 250LR, available from 
Hercules Chemical Company) or ethylhydroxyelhyl 
cellulose (such as Bermocoll, available from Berol 
Kem. A. B. Sweden) or hydroxypropylhydroxyethyl 
cellulose (obtained by hydroxypropylation of hydrox- 
yethyl cellulose), and 40 percent by weight of poly 
(propylene oxide) (such as #816, #819. #823, avail- 
able from Scientific Polymer Products), and 10 per- 
cent by weight poly (vinyl alcohol) ethoxylated (such 
as #6573, available from Poly Sciences Inc.), and 10 
percent by weight partially methylated melamine-for- 
maldehyde (such as Cymel 373. available from Amer- 
ican Cyanamid Company); blends of 40 percent by 
weight hydroxypropyl cellulose (such as Klucel Type 
E, available from Hercules Chemical Company) or hy- 
droxypropylmethyl cellulose (such as Methocel 
K35LV, available from Dow Chemical Company) or 
hydroxy ethylmethyt cellulose (such as HEMC, avail- 
able from British Celanese Ltd., also available as Ty- 
lose MH and MHK firom Kalle AG) or hydroxybutylme- 
thyl cellulose (such as HBMC, available from Dow 
Chemical Company), and 40 percent by weight of poly 
(ethylene oxide) (such as POLY OX-WSRN 3000, 
available from Union Carbide Company), and 10 per- 
cent by weight poly (vinyl alcohol) (such as Elvanol, 
available from DuPoht Chemical Company), and 10 
percent by weight of methylated urea-formaldehyde 
(such as Beetle 65, available from American Cyana- 
mid Company); blends of 50 percent by weight (hy- 
droxypropyitriethylammonium chloride hydroxyethyl 
cellulose (such as Polymer JR, available firom Union 
Carbide Company), and 30 percent by weight poly 
(ethylene oxide) - poly (propylene oxide) block copo- 
lymer (such as Tetronic 50R8, 25R8, Pluronic F-77, 
available from BASF Corporation), and 10 percent by 
weight poly (vinyl amine) (such as #1562, available 
from Poly Sciences Inc.), and 10 percent by weight 
cationic urea-formaldehyde resin (such as Resin 917, 
available from Hercules Chemical Company); blends 
of 50 percent by weight diethylammoniumchloride hy- 
droxyethyl cellulose (such as Celquat H-100, L-200, 
available from National Starch and Chemical Compa- 
ny), and 30 percent by weight poly (ethylene oxide) - 
poly (propylene oxide) block copolymer (such as Al- 
katronic EGE 25-2 and PGP 33-8, available from Al- 
karil Chemicals), and 1 0 percent by weight poly (vinyl 
phosphate) (such as #4391, available from Poly Sci- 
ences inc.). and 9 percent by weight of glyoxal-urea 
resin (such as Nopcote 1670, from Henkel Corpora- 
tion), and 1 percent by weight dimethylaminomethyl 
phenol (such as DMP-10, available from Rohm and 
Haas); blends of 50 percent by weight diethyiaminoe- 
thyl cellulose (such as DEAE cellulose #05178, avail- 



able from Poly Sciences Inc.), and 30 percent by 
weight poly (ethylene oxide) - poly (propylene oxide) 
block copolymer (such as Tetronic 908, 904, and 
5 90R4, available from BASF Corporation), and 10 per- 
cent by weight poly (vinyl pyrrolidone) (such as K-90, 
available from GAF Corporation), and 10 percent by 
weight methylated urea-formaldehyde (such as Bee- 
tle 65. available from American Cyanamid Corpora- 
te tion) or butylated urea-formaldehyde (such as Resi- 
mene 920, available from Monsanto Chemical Com- 
pany); blends of 60 percent by weight sodium carbox- 
ymethyl cellulose (such as CMC 7H0F, or CMC 
7H3SX, available from Hercules Chemical Company) 
15 or sodium cellulose sulfate (such as #023, available 
from Scientific Polymer Products) or sodium carboxy 
methylhydroxyethyl cellulose (such as CMHEC 43H 
and 37L, available from Hercules Chemical Compa- 
ny) or methyl cellulose acrylate (such as #8633, avail- 
20 able from Monomer-Polymer and Dajac Laboratories 
Inc.) or methyl cellulose crotonate (such as #8635, 
available from Monomer-Polymer and DaJac Labora- 
tories Inc.), and 30 percent by weight poly (ethylene 
oxide) (such as POLY OX-WSRN 3000, available 
2S from Union Carbide Chemicals) or poly (ethylene gly- 
col diacrylate) (such as SR344. available from Sarto- 
mer Company), and 5 percent by weight poly (vinyl al- 
cohol) (such as Elvanol, available firom DuPont 
Chemical Company) or vinyl pyrrolidone-vinyl acet- 
30 ate copolymer (such as #02587, available from Poly 
Sciences Inc.) or vinyl pyrrolidone - styrene copoly- 
mer (such as #371, available from Scientific Polymer 
Products) or poly (vinyl pyrrolidone-dimethylaminoe- 
thyl methacrylate) (such as #16294 and #16295, 
35 available from Poly Sciences Inc.). end 5 percent by 
weight cationic polyamide-epichlorohydrin (such as 
the Kymene resins available from Hercules Chemical 
Company) or an oxazolidine (such ias Zoldine ZT55, 
available from Angus Chemical Company) or poly 
40 (aziridine) (such as Xama 7, available from Hoechst 
Celanese Company); blends of 60 percent by weight 
carboxymethyl dextran (such as #165058, available 
from Poly Sciences Inc.) or aminodextran (such as 
that available from Molecular Probes Inc.) or diethy- 
ls laminoethyl dextran (such as #5178, available from 
Poly Sciences Inc.). and 30 percent by weight poly 
(propylene oxide) (such as #483. available from Sci- 
entific Polymer Products, Inc.), and 5 percent by 
weight poly (acrylamide) (such as #02806) or acryla- 
50 mide-acrylic acid copolymer (such as #04652, 
#02220, and #18545, available from Poly Sciences 
Incorporated)) or poly (N,N-dimethylacrylamide) 
(such as #004590, available firom Poly Sciences In- 
corporated), and 5 percent by weight poly (N,N-dime- 
55 thyl-3,5 dimethylene piperidinium chloride) (such as 
#175, available from Scientific Polymer Products) or 
poly (2-acrylamido-2-methyl propane sulfonic acid) 
(such as #401, available from Scientific Polymer 
Products) or poly (methylene-guantdine) hydrochlor- 
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ide (such as #654, available from Scientific Polymer 
Products); blends of 60 percent by weight gum arabic 
(such as #G9752, available from Sigma Chemical 
Company) or carrageenan gum (such as #C1 01 3, avail- 
able from Sigma Chemical Company) or karya gum 
(such as#G0503, available from Sigma Chemical Com- 
pany) or xanthan gum (such as Keltrol-T, available from 
Keico division of Merck and Company), and 30 percent 
by weight poly(ethylene oxide) (such as POLY OX- 
WSRN 3000, available from Union Carbide Company) 
or poly(ethylene oxide) - poly(propylene oxide) block 
copolymer (such as Tetronic SORB, available from 
BASF corporation), and 5 percent by weight poly(vinyl 
alcohol) ethoxylated (such as #6573, available from 
Poly Sciences Inc.) or poly(vinyl amine) (such as 
#1562, available from Poly Sciences Inc.). and 5 per- 
cent by weight poty(ethylene imine) (such as #135, 
available from Scientific Polymer Products) or 
poly(ethylene imine) epichlorohydrin (such as #634, 
available from Scientific Polymer Products) or 
poly(ethylene imine) ethoxylated (such as #636, 
available from Scientific Polymer Products); blends of 
50 percent by weight chitosan (such as#C3646, avail- 
able from Sigma Chemical Company) or carboxyme- 
thylhydroxypropyl guar (available from Aqualon Com- 
pany) or cationic guar (such as Celanese Jaguars C- 
14-S, C-15, C-17, available from Celanese Chemi- 
cal Company) or dimethyl ammonlumhydrolyzed col- 
lagen protein (such as Croquets, available from Croda 
Chemicals), and 30 percent by weight poiy(ethylene 
oxide) (such as POLYOX WSRN 3000, available from 
Union Carbide Chemicals), and 10 percent by weight 
poly(vinyl alcohol) (such as Elvanol, available from 
DuPont Chemicals Company) or poly(vinyl pyrroli- 
done) (such as K-90, available from GAF Corpora- 
tion), and 10 percent by weight cationic urea- 
formaldehyde (such as Poly Cup 917 resin, available 
from Hercules Chemical Company) or glyoxal urea poly- 
mer resin (available as Nopcote 1661, 1670, fiPDm Hen- 
kel Corporation) or methylated urea-formaldehyde 
(such as Beetle 65, available from American Cyana- 
mid Company) or methylated melamine-formalde- 
hyde (such as Cymel 373, available firom Amencan Cy- 
anamld Company); blends of 50 percent by weight so- 
dium cartwxymethylhydroxyethyl cellulose (CMHEC 
43H or 37L. available from Hercules Chemical Com- 
pany) or sodium carboxymethyl cellulose (CMC 
7H3SX, available from Hercules Chemical Compa- 
ny), and 29.5 percent by weight poly(ethylene oxide) 
(such as POLY OX-WSRN 3000, available from Union 
Carbide Chemicals), and 10 percent by weight 
poly(vinyl alcohol) (such as 88 percent hydrolyzed 
Elavanol, from DuPont Chemicals), and 10.0 percent 
by weight glutaraldehyde (available from Aldrich 
Chemical Company), and 0.5 percent by weight mag- 
nesium chloride (Aldrtch Chemical Company) or p-tol- 
uene sulfonic acid (such as CYCAT4040, available 
from American Cyanamid Company) or dimethylami- 



nomethyl phenol (such as DMP-10, available from 
Rohm and Haas); blends of cellulosic polysacchar- 
ides with poly(ethylene oxide), poly(vinyl alcohol), or 

5 poly(vinyi alcohol) ethoxylated. and glyoxal-urea 
polymer resin, as well as crosslinked blends of cellu- 
losic polysaccharides with poly(ethylene oxide). 
poiy(vinyi alcohol), glutaraldehyde, magnesium chlor- 
ide, or p-toluene sulfonic acid are preferred as first 

10 layer polymers, as these blends exhibit good glycol 
and water absorption capacity and images dry fast on 
these coatings. 

The second layer contains a binder and an addi- 
tive selected from the group consisting of fatty imida- 

15 zolines, ethosulfate quaternary compounds, dialkyi 
dimethyl methosulfate quaternary compounds, al- 
koxylated di-1^tty quaternary compounds, amine ox- 
ides, amine ethoxylates, Imidazoline quaternary 
compounds, alkyi benzyl dimethyl quaternary com- 

20 pounds, poly (epiamines), and mixtures thereof. The 
binder is selected to be compatible with the material 
from which Images will be formed on the recording 
sheet. For example, when the recording sheet is In- 
tended for use In Inkjet printing processes, the binder 

25 will be one that enables formation of high quality im- 
ages with the Ink used in the process, which typically 
is an aqueous based ink. When the recording sheet 
is intended for use in electrophotographic, tonograph- 
ic, or electrographic printing processes, the binder will 

30 be one compatible with the toner employed to devel- 
op the images, which may be either a dry toner or a 
liquid toner, and which typically is hydrophobic. 

Examples of suitable binders include alcohol 
soluble polymers, such as those polymers soluble In 

35 methanol, including polyacrylic acid, such as #598, 
#599, #600, #413, available from Scientific Polymer 
Products, poly (hydroxyalkyi methacrylates), wherein 
alkyI has from 1 to about 18 carbon atoms, Including 
methyl, ethyl, propyl, butyl, hexadecyl, and the like, 

40 including poly(2-hydroxyethylmethacrylate), such as 
#414, #815, available from Scientific Polymer Prod- 
ucts, and poly(hydroxypropylmethacrate), such as 
#232 availaible from Scientific Polymer Products, poly 
(hydroxyalkylacrylates). wherein alkyI is methyl. 

45 ethyl, or propyl, including poly(2-hydroxyethyl acryl- 
ate). such as #850, available from Scientific Polymer 
Products, and poly(hydroxypropyl acrylate), such as 
#851. available from Scientific Polymer Products. 
poly(vinyl butyral), such as #043, #511, #507, avail- 
so able from Scientific Polymer Products, alkyI cellulose 
or aryl cellulose, wherein alkyI is methyl, ethyl, pro- 
pyl, or butyl and aryl is phenyl or the like, including 
ethyl cellulose such as Ethocel N-22, available from 
Hercules Chemical Company, poly (vinylacetate), 

55 such as #346, #347, available from Scientific Polymer 
Products, and the like; ketone soluble polymers, such 
as those polymers soluble in acetone, including hy- 
droxyalkyi cellulose acrylates and hydroxyaryi cellu- 
lose acrylates, wherein alkyI is methyl, ethyl, propyl, 

6 
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or butyl and aryl is phenyl or the like, including hy- 
droxyethyl cellulose acrylate, such as #8630, avail- 
able from Monomer-Polymer and Dajac Lat>oratories 
Inc., hydroxyaiky) cellulose methacrylates and hy- 5 
droxyaryl cellulose methacrylates, wherein alkyi is 
methyl, ethyl, propyl, or butyl and aryl is phenyl or the 
like, Including hydroxyethyl cellulose methacrylate, 
such as #8631 , available from Monomer-Polymer and 
Dajac Laboratories Inc., cellulose-acrylamide ad- io 
ducts, such as #8959, #8960. #8961. #8962, avail- 
able from Monomer-Polymer and Dajac Laboratories, 
Inc., poly (vinyl butyral), such as #043, #511, #507, 
available from Scientific Polymer Products, cyanoe- 
thylated cellulose, such as #091, available from Sci- is 
entif ic Polymer Products, cellulose acetate hydrogen 
phthalate, such as #085, available from Scientific 
Polymer Products, hydroxypropyl methyl cellulose 
phthalate, such as HPMCP, available from Shln-Etsu 
Chemical, cellulose triacetate, such as #031, avail- 20 
able from Scientific Polymer Products, poly (a-me- 
thylstyrene), such as #309, available from Scientific 
Polymer Products, styrene- butadiene copolymers, 
such as Kraton G-1652, Kraton DX-1150, and Kraton 
elastomer (such as D1107, G-1657, G-1657/FG1901 , 25 
D-1101, FG1901, available from Shell Corporation), 
styrene-butylmethacrylate copolymers, such as 
#595, available from Scientific Polymer Products, vi- 
nyl chlorlde-vinylacetate-vinyl alcohol terpolymers, 
such as #428, available from Scientific Polymer Prod- 30 
ucts, chlorinated solvent soluble polymers, such as 
poly (p-phenylene ether-sulfone) (such as #392, 
available firom Scientific Polymer Products), polysul- 
fones, such as #046, available from Scientific Poly- 
mer Products, aromatic ester carbonate copolymers, 3S 
such as APE KLI-9306, APE KLI-931 0, available from 
Dow Chemical Company, poly carbonates, such as 
#035, available from Scientific Polymer Products, a- 
methylstyrene-dimethylsiloxane block copolymers, 
such as PS 0965, available from Petrarch Systems, 40 
dimethyl siloxane-bisphenol A carbonate block copo- 
lymers, such as PS099, available from Petrarch Sys- 
tems, poly (2.6-dimethyl p>phenylene oxide), such as 
#126, available from Scientific Polymer Products, 
poly (2,4,6-tribromostyrene), such as #1 66, available 45 
from Scientific Polymer Products, and the like. 

Further examples of binders compatible with 
aqueous based inks are disclosed In, for example, 
US-A-4.528,242, US-A-4,547,405, US-A-4.555.437. 
US-A-4.575.465, US-A-4,578,285. US-A-4,592.954, SO 
US-A-4,649.064. US-A-4,78 1,985. US-A-4.887,097. 
US-A-4,474,850. US-A-4. 650,71 4. US-A-4.732.786, 
US-A-4,775,594, US-A-4. 308, 542, US-A-4 .269. 891. 
US-A-4,371.582,US-A-4,301, 195, US-A-4,503,111. 
US-A-4,686.118. US-A-4.701.837. US-A-4. 770. 934, 55 
US-A-4,466.174. US-A-4.371.582. US-A-4,680.235. 
US-A-4.7 11 ,81 6, and US-A-4.830,91 1 . 

Further examples of binders compatible with dry 
and liquid toners are disclosed In. for example, US-A- 



3,320,089, US-A-3,488.189, US-A-3,493,412. US-A- 
3,535.112, US-A-3.539.340. US-A-3.539.341, US-A- 
3.619.279, US-A-3.833.293. US-A-3,84 1.903. US-A- 
3,854.942. US-A-4,071,362. US-A-4. 085, 245. US-A- 
4,234,644, US-A-4,259.422. US-A-4. 370, 379. US-A- 
4,419.004. US-A-4.419.005, US-A-4.480,003. US-A- 
4.489.122, US-A-4.526.847, and US-A-4.599,293. 

The binder is present In any effective amount 
Typically, the binder is present in an amount of from 
about 1 0 to about 90 percent by weight of the second 
coating, and preferably in an amount of from about 30 
to about 70 percent by weight of the second coating, 
although the amount can be outside these ranges. 

The second coating layer also contains a material 
selected from the group consisting of fatty imidazo- 
lines, ethosulfate quaternary compounds, dialkyi di- 
methyl methosulfate quaternary compounds, alkoxy- 
iated dl-fatty quaternary compounds, amine oxides, 
amine ethoxylates. imidazoline quaternary com- 
pounds, alkyl benzyl dimethyl quaternary com- 
pounds, poly (epiamlnes). and mixtures thereof. This 
material is present in the coating In any effective 
amount. Typically, this material is present In an 
amount of from about 10 to at>out 90 percent by 
weight of the second coating, and preferably In an 
amount of from about 30 to about 70 percent by 
weight of the second coating, although the amount 
can be outside of these ranges. 

Examples of fatty Imidazolines include oleic imi- 
dazolines, such as Arzoline-215, available from Bak- 
er Chemicals, fatty hydroxyethyl imidazolines, such 
as cocohydroxyl ethyl imidazoline, available as Alka- 
zine-C from Alkaril Chemicals, oleyl hydroxy ethyl imi- 
dazoline, available as Alkazine-O from Alkaril Chem- 
icals, tallow hydroxyethyl imidazoline, available as Al- 
kazine-TO from Alkaril Chemicals, and the like. Ex- 
amples of ethosulfate quaternary compounds include 
Cordex AT- 172, available from Rnetex Corporation, 
Finquat CT. available from Finetex Corporation, and 
the like. Examples of dialkyt dimethyl methosulfete 
quaternary compounds include dihydrogenated tal- 
low dimethyl ammonium methosulfate. available as 
Alkaquat DHTS from Alkaril Chemicals, and the like. 
Examples of alkoxylated di-fatty quaternary com- 
pounds include complex alkoxylated ditallow quatern- 
ary methosulfate, available as Alkaquat DAET from 
Alkaril Chemicals. Alkaquat DAPTfrom Alkaril Chem- 
icals, and the like. Examples of amine oxides include 
cocoamido propyl dimethyl amine oxide, such as Al- 
kamox CAPO, available from Alkaril Chemicals, oleyl 
dimethyl amine oxide, such as Aikamox ODM, avail- 
able from Alkaril Chemicals, lauryl dimethyl amine ox- 
ide, such as Aikamox L20. available from Alkaril 
Chemicals. Aikamox L, available from Alkaril Chemi- 
cals, and the like. Examples of amine ethoxylates in- 
clude tallow ethoxytated amines, such as tallow 
amine containing 2 motes, 5 moles. 15 moles, 30 mo- 
les, or 50 moles of ethoxylate, available respectively 
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as AlkamlnoxT-2, Alkaminox T-5, Alkaminox T-15, Al- 
kaminox T-30. and Alkaminox T-50 from Alkaril Chem- 
icals, soya amine ethoxylates, such as 50-5, available 
from Alkaril Chemicals* and the like. Examples of imi- 5 
dazoline quaternary compounds include oleyl, tallow, 
and stearyl imidazoline quaternaries, available as Al- 
kaquats O, T and S from Alkaril Chemicals, and the 
like. Examples of alkyi benzyl dimethyl quaternary 
compounds include those with from about 1 0 to about io 
18 alkyI carbon atoms, including stearyl benzyl dime- 
thyl ammonium chloride, available as Alkaquat DMB- 
ST from Alkaril Chemicals, blends of 40% by weight 
lauryl benzyl dimethyl ammoniunri chloride, 50% by 
weight myristyl benzyl dimethyl ammonium chloride, 15 
and 10% by weight hexadecyl benzyl dimethyl ammo- 
nium chloride, available as Alkaquat DMB-451 from 
Alkaril Chemicals and as Barquat MB-50 from Lonza, 
Inc., myristyl benzyl dimethyl ammonium chloride, 
available as Arquad DMMC B-50, DM1 48-90 from 20 
Akzo Chemicals Inc., lauryl benzyl dimethyl ammon 
lum chloride, available as Retarder N from Hart 
Chemicals Ltd., and the like. Examples of poly (epia- 
mlnes) include dimethyl amine/eplchlorohydrin copo- 
lymers, available as Agefloc A50LV, BSOLV, A50, 25 
A50HV, B-4506. B4508, B-50 from CPS Chemical 
Co., inc., and the like. 

The second coating can be of any effective thick- 
ness. Typical thicknesses are from about 1 to about 
25 microns, and preferably from about 5 to about 15 30 
microns, although the thickness can be outside of 
these ranges. In addition, the second coating can op- 
tionally contain filler materials, such as inorganic ox- 
ides, including silicon dioxide, titanium dioxide (rutile, 
available from NL Chem Canada Inc.), and the like, 3S 
colloidal silicas, such as Syloid^ 74 available from 
W.R. Grace & Company, calcium carbonate (such as 
MIcrowhite available from Sylacauga Calcium Prod- 
ucts), calcium silicate (availat)lefrom J. i\/l. Huber Cor- 
poration), or the like, as well as mixtures thereof, in 40 
any effective amount. Typical amounts of fillers are 
from about 1 to about 25 percent by weight of the coat- 
ing composition, and preferably from about 2 to about 
10 percent by weight of the coating composition, al- 
though the amount can be outside of these ranges. 45 
When it is desired that the recording sheet of the 
present invention be transparent, the filler typically is 
present in the coating composition an amount of up to 
about 3 percent by weight 

Specific examples of the second coating layer so 
materials suitable for recording sheets for printing 
processes employing aqueous or dry inks include ma- 
terials which are soluble in alcohol (such as metha- 
nol) include blends of 50 percent by weight poly ac- 
rylic acid (such as #598, #599, #600, #413, available 55 
from Scientific Polymer Products) or 
poly(hydroxypropylmethacrate) (such as #232, avail- 
able from Scientific Polymer Products) or poly(2- 
hydroxyethyimethacrylate) (such as #414, #815, 



available from Scientific Polymer Products), and 50 
percent by weight of an ethosulfate quaternary com- 
pound (such as Cordex AT-172 and Finquat CT, avail- 
able from Finetex Corporation) or an alkyI benzyl di- 
methyl quaternary compound (such as Aikaquats 
DMB-ST and DMB-451 , available from Alkaril Chem- 
icals) or a dialkyi dimethyl methosulfate quaternary 
compound (such as Alkaquat DHTS, available from 
Alkaril Chemicals) or an alkoxylated difatty quatern- 
ary compound (such as Alkaquat DAETand Alkaquat 
DAPT, available from Alkaril Chemicals); blends of 50 
percent by weight poly(2-hydroxyethyl acrylate) 
(such as #850, available from Scientific Polymer 
Products) or poiy(hydroxypropyl acrylate) (#851, 
available from Scientific Polymer Products), and 50 
percent by weight of a fatty imidazoline (such as Ar- 
zoline 215, available from Baker Chemicals) or a fatty 
hydroxyethyl imidazoline (such as Alkazine-C (coco- 
nut Alkazine), Alkaztne-O (oleic Alkazine), or Alka- 
zine-TO (tall oil Alkazine), available from Alkaril 
Chemicals) or an imidazoline quaternary compound 
(such as Aikaquats O, T, and ST, available from Alkaril 
Chemicals); blends of 50 percent by weight poty(vlnyt 
acetate) (such as #346, #347, available from Scien- 
tific Polymer Products) or poly( vinyl butyral) (such as 
#043, #511, #507, available from Scientific Polymer 
Products), and 50 percent by weight of an ethoxylated 
amine (such as Alkaminox T-2,T-5, T-15, T-30, T-50. 
available from Alkaril Chemicals) or an amine oxide 
(such as Alkamox ODhA, Alkamox L20, Alkamox L, Al- 
kamox CAPO, available from Alkaril Chemicals); 
blends of 50 percent by weight ethyl cellulose (such 
as Ethocel N-22, available from Hercules Chemical 
Company), and 50 percent by weight of 
poly(epiamine) (such as Agefloc A50LV, available 
from CPS Chemical Co.,. Inc.). 

Specific examples of the second coating layer 
materials for recording sheets for printing processes 
employing aqueous or dry inks include materials 
which are soluble in ketones (such as acetone), in- 
cluding blends of 50 percent by weight of a cellulose- 
acrylamlde adduct (such as #8959, +8980, #8961, 
#8962, available from i\4onomer-Polymer and Dajac 
Laboratories, Inc.) or hydroxyethyl cellulose acrylate 
(such as #8630, available from Monomer-Polymer 
and Dajac Laboratories Inc.) or hydroxyethyl cellu- 
lose methacrylate (such as #8631, available from 
Monomer-Polymer and Dajac Lat>oratories Inc.) or 
poly (vinyl butyral), such as #043, #511, #507, avail- 
able from Scientific Polymer Products or cyanoethy- 
lated cellulose, such as #091 , available from Scientif- 
ic Polymer Products or cellulose acetate hydrogen 
phthalate, such as #085, available from Scientific 
Polymer Products or hydroxypropylmethyl cellulose 
phthalate, such as HPMCP, available from Shin-Etsu 
Chemical or cellulose triacetate, such as #031, avail- 
able from Scientific Polymer Products or poly (a-me- 
thylstyrene), such as #309, available from Scientific 
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Polymer Products or styrene-butadiene copolymers, 
such as Kraton G-1652, Kraton DX-1150, and Kraton 
elastomers, such as D1107, G-1657, G-1657/FG 
1901. D-1101, FG 1901, available from Shell Corpor- 5 
ation or styrene-butylmethacrylate copolymers, such 
as #595, available from Scientific Polymer Products 
or vinyl chloride-vinylacetate-vinyl alcohol terpoly- 
mers. such as #428, availablefrom Scientific Polymer 
Products, and 50 percent by weight of Alkazine-O io 
(available from AJkaril Chemicals) or an alkosulfate 
quaternary compound (such asCordex AT-172. avail- 
able from Finetex Corporation) or a poly(eplamine) 
(such as Agefloc, available from CPS Chemical Com- 
pany, Inc.) or an amine oxide (such as Alkamox is 
CAPO) or an ethoxylated amine (such as Alkaminox 
T-5, available from Alkaril Chemicals). Also suitable 
are blends of 50 percent by weight of poly (p-phenyl- 
ene ether-sulfone), such as #392, availablefrom Sci- 
entific Polymer Products or polysulfbne, such as 20 
#046. available from Scientific Polymer Products or 
aromatic ester carbonate copolymers, such as APE 
KLI-93a6, APE KLI-9310, available from Dow Chenrv 
ical Company or poly carbonate, such as #035, avail- 
able fjpom Scientific Polymer Products or a-methyl- 25 
styrene-dlmethylsiloxane block copolymers, such as 
PS 0965, available from Petrarch Systems or dime- 
thyl siloxane-bisphenol A carbonate block copoly- 
mers, such as PS099, available from Petrarch Sys- 
tems or poly (2,6-dlmethyl p-phenylene oxide), such 30 
as #126, available from Scientific Polymer Products 
or poly (2,4,6-tribromostyrBne), such as #166, avail- 
able from Scientific Polymer Products, and 50 percent 
by weight of Alkazine-O, available from Alkaril Chem- 
icals or Cordex AT-1 72, available from Finetex Cor- 35 
poratton or Alkaminox T-5, available from Alkaril 
Chemicals or Alkamox CAPO, avaflable from Alkaril 
Chemicals; blends of fatty Imidasusllnes, such as Alka- 
zine-O and Arzoline-21 5 or ethoxylated amines, such 
as Alkaminox T-5, with binders such as poIy(acryllc 40 
acid), cellulose-acrylamide adducts, and poly(vlnyl 
butyral) are preferred as second layer coating mate- 
rials for ink jet printing as well as for xerography, as 
these coatings yield images of high optical density, 
such as 1 .35 (black). 1 .08 (magenta), 0.98 (cyan) and 45 
0.56 (yellow) in some embodiments with a Xero® 
4020 ink jet printer and optical densities of 1.35 
(black) with a Xero® 1038 imaging apparatus, which 
images could not be lifted off with 3IVI Scotch® tape 
60 seconds subsequent to their preparation. Further so 
examples of coating materials compatible with dry 
and liquid toners are disclosed in for example, U. S. 
Patent 3,320,089, U. S. Patent 3,488,189 US-A- 
3,493.412. US-A.3,535.112, US-A-3.539.340, US-A- 
3,539,341 , US-A-3,61 9.279, US-A-3,833,293, US-A- 55 
3,841,903. US-A-3.854.942, US-A-4,071 ,362. US-A- 
4.085,245, US-A-4,234.644. US-A-4,259,422. US-A- 
4,370,379, US-A.4,419.004, US.A-4,41 9,005. US-A- 
4,480,003. US-A-4.489, 122, US.A-4, 526,847, and 
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US-A-4,599.293. 

The recording sheets of the present invention can 
be prepared by any suitable method. For example, 
the layer coatings can be applied by a number of 
known techniques, including melt extrusion, reverse 
roll coating, solvent extrusion, and dip coating proc- 
esses. In dip coating, a web of material to be coated 
Is transported below the surface of the coating mate- 
rial (which generally is dissolved in a solvent) by a sin- 
gle roll in such a manner that the exposed site is satu- 
rated, followed by the removal of any excess coating 
by a blade, bar, or squeeze roll; the process is then 
repeated with the appropriate coating materials for 
application of the other layered coatings. With re- 
verse roll coating, the premetered coating material 
(which generally Is dissolved in a solvent) is transfer- 
red from a steel applicator roll onto the web material 
to be coated. The metering roil is stationary or is ro- 
tating slowly in the directk)n opposite to that of the ap- 
plicator roll. In slot extrusion coating, a flat die is used 
to apply coating material (which generally is dissolved 
In a solvent) with the die lips In close proximity to the 
web of material to be coated. Once the desired 
amount of coating has been applied to the web, the 
coating is dried, typically at from about 25 to about 
lOO^'C in an air drier. 

Recording sheets of the present Invention can be 
employed in ink jet printing processes. One embodi- 
ment of the present invention Is directed to a process 
which comprises applying an aqueous recording liq- 
uid to a recording sheet of the present invention in an 
imagewlse pattern. Another embodiment of the pres- 
ent invention is directed to a printing process which 
comprises (1) incorporating into an Inkjet printing ap- 
paratus containing an aqueous ink a recording sheet 
of the present invention, and (2) causing droplets of 
the Ink to be ejected In an imagewlse pattern onto the 
recording sheet, thereby generating images on the 
recording sheet. Ink Jet printing processes are well 
known, and are described in, for example, US-A- 
4,601,777, US-A-4.251.824. US-A-4,41 0,899. US-A- 
4,412.224, and US-A-4, 532,530. 

Recording sheets of the present inventk)n can be 
employed in printing and copying processes wherein 
dry or liquid electrophotographic-type developers are 
employed, such as electrophotographic processes, 
ionographic processes, or the like. Yet another em- 
bodiment of the present invention is directed to a 
process for generating images which comprises gen- 
erating an electrostatic latent image on an imaging 
member in an imaging apparatus; developing the la- 
tent image with a toner; transferring the developed 
image to a recording sheet of the present Invention; 
and optionally permanently affixing the transferred 
image to the recording sheet. Still another embodi- 
ment of the present invention is directed to an imaging 
process which comprises generating an electrostatic 
latent Image on a recording sheet of the present in- 
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vention; developing the latent image with a toner; and 
optionally permanently affixing the developed image 
to the recording sheet Electrophotographic process- 
es are well known, as described in, for example, US- 5 
A-2,297,691 to Chester Carlson, lonographic and 
electrographic processes are also well known, and 
are descrit>ed in, for example, US-A-3,564,556, US- 
A-3.611.419, US-A-4,240,084. US-A-4,569.584. US- 
A-2,919.171. US-A-4,524,371. US-A-4.619,515, US- 10 
A.4,463.363. US-A-4,254,424. US-A-4,538.163, US- 
A-4,409,604, US-A-4,408,214, US.A-4,385,549, US- 
A-4,267,556, US-A-4, 160,257, and US-A-4, 155.093. 

The recording sheets of the present invention can 
be used in any other printing or imaging process, such is 
as printing with pen plotters, handwriting with ink 
pens (either aqueous or nonaqueous based inks), off- 
set printing processes, or the like, provided that the 
ink employed to form the image is compatible with the 
material selected as the ink receiving layer of the re- 20 
cording sheet. 

The recording sheets of the present invention ex- 
hibit i Ittle or no blocking. Blocking refers to the transfer 
of Ink or toner from a printed image from one sheet to 
another when recording sheets are stacked together. 25 
The recording sheets of the present invention exhibit 
substantially no blocking under, for example, environ- 
mental conditions of from about 20 to about 80 per- 
cent relative humidity and at temperatures of about 
50*'C. 30 

Further, the recording sheets of the present in- 
vention exhibit high resistance to humidity. Resis- 
tance to humidity generally is the capacity of a record- 
ing sheet to control the blooming and bleeding of 
printed images, wherein blooming represents intra- 35 
diffusion of dyes and bleeding represents inter-diffu- 
sbn of dyes. The blooming test can be performed by 
printing a bold filled tetter such as T" on a recording 
sheet and placing the sheet in a constant environment 
chamber preset for humidity and temperature. The 40 
vertk^al and horizontal spread of the dye in the letter 
'T' is monitored periodically under a microscope. Re- 
sistance to humidity limit is established when the 
dyes selected begin to diffuse out of the letter "T". The 
bleeding test is performed by printing a checker board 45 
square pattern of various different colors and meas- 
uring the inter-diffusion of colors as a function of hu- 
midity and temperature. 

The optical density measurements recited herein 
were obtained on a Pacific Spectrograph Color Sys- so 
tem. The system consists of two major components, 
an optical sensor and a data terminal. The optical sen- 
sor employs a 150 mm Integrating sphere to provide 
diffuse illumination and 8 degrees viewing. This sen- 
sor can be used to measure both transmission and re- 55 
flectance samples. When reflectance samples are 
measured, a specular component may be included. A 
high resolution, full dispersion, grating monochroma- 
tor was used to scan the spectrum from 380 to 720 



nanometers. The data terminal features a 300 mm 
CRT display, numerical keyboard for selection of op- 
erating parameters and the entry of tristimutus val- 
ues, and an alphanumeric keyboard for entry of prod- 
uct standard informatton. 

Specific embodiments of the invention will now 
be described in detail. These examples are intended 
to be illustrative, and the invention is not limited to the 
materials, conditions, or process parameters set forth 
in these embodiments. All parts and percentages are 
by weight unless otherwise indicated. 

EXEMPLE I 

Twenty transparent recording sheets were pre- 
pared by a solvent extrusion process (single side 
each time initially) on a Faustel Coater by providing a 
Mylar™ base sheet (roll form) with a thickness of 100 
microns and coating the base sheet with a polyblend 
consisting of 60 percent by weight sodium carboxy- 
methyl cellulose (CIVIC 7H3SX, obtained firom Her- 
cules Chemical Company), 30 percent by weight 
poly(ethylene oxide) (POLY OX-WSRN 3000, ob- 
tained from Union Carbide Chemicals), 5 percent by 
weight poly(vinyl alcohol) (Elvanol, obtained from Du- 
pont Chemical Company), 5 percent by weight of ca- 
tionic polyamide-epichlorohydrin (Kymene resin ob- 
tained from Hercules Chemical Conipany), which can 
complex with sodium carboxymethylceilulose and 
physically crosslink it. The polyblend was present in 
a concentration of 4 percent by weight in water. Sub- 
sequent to air drying at lOO^^C for a period of 20 min- 
utes and monitoring the difference in weight prior to 
and subsequent to coating, the dried Mylai<S) roll was 
coated on one side with a polymer layer that can ab- 
sorb the ink-vehicle such as glycol and water, with the 
coating present in an amount such that when the roll 
was cut into twenty 216 x 279 mm sheets, each sheet 
was coated on one side with 0.7 grams, 7 microns in 
thickness of the polymer layer. This dried, glycol and 
water absorbing first layer was then overcoated on 
the Faustel Coater with a second image receiving 
coating comprising a blend of 50 percent by weight of 
poly(vinyl butyral) (#507 obtained from Scientific 
Polymer Products) and 50 percent by weight of fatty 
imidazoline (Alkazine-O, obtained from Alkaril Chem- 
ical Company), which blend was present in a concen- 
tration of 2 percent by weight in methanol. Subse- 
quent to air drying at 1 0O^'C for a period of 1 0 minutes 
and monitoring the difference in weight prior to and 
subsequent to coating, the glycol and water absorb- 
ing layer of each subsequently cut sheet was over- 
coated with 0.2 grams, 2 microns in thickness of the 
dye retaining layer. Rewinding the coated side of the 
Mylar<S) on an empty core and using this roll, the un- 
coated back side of the Mylar® was coated first with 
the glycol and water absorbing first coating materials 
and then overcoated with the image receiving second 



10 



19 



EP0 566 270 A1 



coating materials used on the front side by the same 
process. The roll was then cut into 20 21 6 x 279 mm 
sheets. These recording sheets were then fed individ- 
ually Into a Xerox® 4020 ink jet color printer contain- 5 
ing four separate inks (commercially available and ot>- 
tained from Sharp Inc. as Inks for the Xerox® 4020) 
which each comprised water, glycols, and a black, 
magenta* cyan, or yellow dye, respectively. Images 
were obtained on the image receiving layers with a io 
verage optical density values of ten of the sheets 
measured at 1.25 (black), 1.10 (magenta). 0.95 
(cyan), and 0.57 (yellow). These Imaged transparen- 
cy sheets were placed in a heat and humidity control- 
led environment chamber preset at 26.7'*C and 80 is 
percent relative humidity. The ink jet images under 
such conditions were resistant to humidity for more 
than a week in that they exhibited no blooming during 
this time. The other ten imaged sheets were kept in 
plastic sleeves composed of polypropylene and 20 
poly(vinyl chloride) for a period of six months, during 
which time they exhibited no blooming. 

EXAMPLE ii 

25 

Twenty transparent recording sheets were pre- 
pared by a solvent extrusion process (single side 
each time initially) on a Faustel Coater by providing a 
Mylai^ base sheet (roll form) with a thickness of 100 
microns and coating the base sheet with a polyblend 30 
consisting of 59 percent by weight sodium cart>oxy- 
methyl hydnDxyethyl cellulose (CMHEC 43H obtained 
from Hercules Chemical Company), 29.5 percent by 
weight poly(ethylene oxide) (POLY OX-WSRN 3000 
obtained from Union Carbide Chemicals), 10 percent 35 
by weight poly(vinyl alcohol) (88 percent hydrolyzed, 
Elvanol obtained from Dupont Chemicals), 1.0 per- 
cent by weight glutaraldehde (Atdrich Chemical Com- 
pany), and 0.5 percent by weight magnesium chloride 
(Aldrich Chemical Company). The polyblend was 40 
present in a concentration of 5 percent by weight in 
water. Subsequent to air drying at 100°C for a period 
of 20 minutes and monitoring the difference in weight 
prior to and subsequent to coating, the dried Mylaf<S> 
roll was coated on one side with a first coating layer 45 
capable of absorbing an ink vehicle typically em- 
ployed in Inkjet inks, such as a mixture of glycol and 
water, in an amount such that when the roll was cut 
into twenty 216 x 279 mm sheets, each sheet was 
coated on one side with 0.65 grams, 6.5 microns in so 
thickness, of the polymer layer. This dried glycol and 
water absorbing first coating layer was t hen overcoat- 
ed on the Faustel Coater with a second image receiv- 
ing layer comprising a blend of 50 percent by weight 
cellulose-acrytamtde adduct (#8961 obtained from 55 
Monomer-Polymer and DAJAC Laboratories Inc.) and 
50 percent by weight alkosulfate quaternary (Cordex 
AT-172 obtained from Finetex Corp.), which blend 
was present in a concentration of 2 percent by weight 



in acetone. Subsequent to air drying at lOO^'C for a 
period of 10 minutes and monitoring the difference in 
weight prior to and subsequent to coating, the glycol 
and water absorbing first coating layer of each sub- 
sequently cut sheet was overcoated with 0.2 grams, 
2 microns in thickness. Rewinding the coated side of 
the Mylar® on an empty core and using this roll, the 
uncoated back side of the Mylar® was coated first 
with the glycol and water absorbing first coating layer 
materials and then overcoated with the second image 
receiving coating layer materials used on the front 
side by the same process. These recording sheets 
were then fed individually into a Xerox® 4020 ink jet 
printer. Images were obtained with average optical 
density values for the twenty sheets of 1.18 (black), 
1.15 (magenta), 0.90 (cyan), and 0.60 (yellow). These 
imaged transparencies were placed in a heat and hu- 
midity controlled environment chamber preset at 
26.7''C and 80 percent relative humidity. The ink jet 
images under these conditions were resistant to hu- 
midity for a period of more than a week In that they 
exhibited no blooming during this time. 

EXAMPLE lit 

Twenty transparent recording sheets were pre- 
pared by a dip coating process (both sides coated in 
one operation) by providing Mylar® base sheets in cut 
sheet form (216 x 279 mm) in a thickness of 100 mi- 
crons and coating the base sheets with a polyblend 
consisting of 40 percent by weight hydroxyethyl. cel- 
lulose (Natrosol 250LR obtained from Hercules 
Chemical Company), 40 percent by weight 
poly(propylene oxide) (#823 obtained from Scientific 
Polymer Products), 10 percent by weight poly(vinyl al- 
cohol) ethoxylated (#6573 obtained from Poly Scien- 
ces Inc), and 10 percent by weight partially methylat- 
ed melamlne-formaldehyde (Cymel 373 obtained 
from American Cyanamid Company). The polyblend 
was present in a concentration of 4 percent by weight 
in water Subsequent to air drying at 100**C for a per- 
iod of 10 minutes and monitoring the difference in 
weight prior to and subsequent to coating, the dried 
Mylar® sheets were each coated with 0.7 grams. 7 
microns In thickness (each side) of a polyblend that 
can absorb an ink vehicle such as glycol and water. 
These dried glycol and water absorbing first coating 
layers were then overcoated via a dip coating process 
(coating both sides of the recording sheet) with a 
blend consisting of 75 percent by weight ethyl cellu- 
lose (Ethocel N-22 obtained from Hercules Chemical 
Company) and 25 percent by weight poly(epiamine) 
(Agef loc A50LV obtained from CPS Chemical Com- 
pany), which blend was present in a concentration of 
2 percent by weight in a mixture of 75 percent by 
weight ethanol and 25 percent by weight toluene. 
Subsequent to air drying, the two layered two sided 
coated transparency sheets at lOO^'C and monitoring 
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the difference in weight prior and subsequent to coat- 
ing, the glycol and water absorbing first coating layer 
on each side of each sheet was overcoated with 0.25 
grams, 2.5 microns in thickness of the second image 
receiving coating layer. These sheets were then fed 
individually into a Xerox<S) 1038 black-only imaging 
apparatus and images were obtained with an average 
optical density value of 1.35 (black). These images 
could not be lifted off with a 3M Scotch® tape 60 sec- 
onds subsequent to their preparation. 

EXAMPLE iV 

Twenty transparent recording sheets were pre- 
pared by a dip coating process (both sides coated in 
one operation) by providing Mylar<S> base sheet In cut 
sheet form (216 x 279 mm) in a thickness of 100 mi- 
crons and coating the base sheets with a polybiend 
consisting of 60 percent by weight xanthan gum (Kel- 
trol-T obtained from Keico division of Merck and Com- 
pany), 30 percent by weight poly(ethylene oxide) - 
poly(propylene oxide) copolymer (Tetronic SORB ob- 
tained from BASF Corporation). 5 percent by weight 
po{y(vlnyl amine) (# 1 562 obtained from Poly Scien- 
ces Inc), and 5 percent by weight poly(ethylene imine) 
ethoxylated (crosslinking agent, #636 obtained from 
Scientific Polymer Products). The polybiend was 
present in a concentration of 4 percent by weight In 
water. Subsequent to air drying at lOO^'C for a period 
of 10 minutes and monitoring the weight prior to and 
subsequent to coating, the dried iVlyfar^ sheets were 
each coated with 0.8 grams, 8 microns In thickness 
(each side) of a polybiend that can absorb Ink vehi- 
cles such as glycol and water. These dried polybiend 
first coating layers were then overcoated with a blend 
comprising 50 percent by weight poly(hydroxy propyl 
methacrylate) (#232 obtained from Scientific Poly- 
mer Products) and 50 percent by weight ethoxylated 
amine (Alkaminox-T5, obtained firom Alkaril Chemical 
Company), which blend was present in a concentra- 
tion of 2 percent by weight in methanol. Subsequent 
to air drying, the two layered two-sided coated trans- 
parency sheets at lOO^C and monitoring the differ- 
ence in weight prior to and subsequent to coating, the 
glycol and water absorbing first coating layer on each 
side of each sheet was overcoated with 0.2 grams, 
2.5 microns in thickness of the image receiving sec- 
ond coating layer. These sheets were then fed individ- 
ually into a Xerox<S^ 1005 color imaging apparatus and 
images were obtained with optical density values of 
1.5 (black), 1.4 (magenta), 1.4 (cyan), and 0.8 (yel- 
low). These images could not be lifted off with 3M 
Scotch® tape 60 seconds subsequent to their prepa- 
ration. 

EXAMPLE V 

Twenty transparent recording sheets were pre- 



pared by a dip coating process (both sides coated in 
one operation) by providing Mytai® base sheet in cut 
sheet form (216 x 279 mm) in a thickness of 100 mi- 

5 crons and coating the base sheet with a polybiend 
consisting of 50 percent by weight carboxymethyl hy- 
droxypropyt guar (obtained from Aqualon Company), 
30 percent by weight poly(ethylene oxide), (POLY 
OX-WSRN 3000 obtained from Union Carbide Chem- 

10 Icals), 1 0 percent by weight poly(vinyI pyrrolidone) (K- 
90, obtained from GAP Corporation), and 1 0 percent 
by weight glyoxal-urea polymer resin (Nopcote 1670 
obtained from Henkel Corporation). The polybiend 
was present in a concentration of 4 percent by weight 

15 in water. Subsequent to air drying at 1 0O^'C for a per- 
iod of 10 minutes and monitoring the weight prior to 
and subsequent to coating, the dried Mylar® sheets 
were coated with 0,7 grams, 7 microns In thickness 
(each side) of the polybiend. These dry polybiend 

20 coated Mylar sheets were then overcoated with a 
blend comprising 50 percent by weight poly(acrylic 
acid) (#600 obtained from Scientific Polymer Prod- 
ucts) and 50 percent by weight of dialkyi dimethyl me- 
thosulfate quaternary compound (Alkaquat DHTS, 

25 obtained from Alkaril Chemical Company), which 
blend was present in a concentration of 2 percent by 
weight In methanol. Subsequent to air drying the two 
layered two-sided coated transparency sheets at 
1 00°C and monitoring the difference in weight prior to 

30 and subsequent to coating, each side of each sheet 
of the Mylai<S> previously coated with the ink vehicle 
absorbing polybiend first coating layer was overcoat- 
ed with 0.2 grams, 2 microns in thickness of the im- 
age receiving second coating layer. These sheets 

35 were then fed individually Into a Xerox® 4020 color 
ink jet printer and images were obtained with optical 
density values of 1.20 (black), 1.05 (magenta), 0.90 
(cyan), and 0.55 (yellow). Ten of these imaged trans- 
parency sheets were placed in a heat and humidity 

40 controlled environment chamber present at 26.7'='C 
and 80 percent relative humidity. The ink jet images 
under such conditions were resistant to humidity for 
more than a week in that they exhibited no blooming 
during this time. The ten other imaged transparency 

45 sheets were kept in plastic sleeves composed of 
poly(vinyl chloride) and poly propylene for a period of 
six months, during which time they exhibited no 
blooming. 

50 

Claims 

1 . A recording sheet which comprises a substrate; a 
first coating in contact with the substrate which 
55 comprises a crosslinking agent selected from t he 

group consisting of hexamethoxymethyl mela- 
mine, methylated melamine-formaldehyde, me- 
thylated urea-formaldehyde, cationic urea- 
forrnaldehyde, cationic polyamine-epichlorohy- 
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drin, glyoxal-urea resin, poly (aziridine), poly (ac- 
rylamide), poly (N,N-dimethy1 acrylamide), acryl- 
amide-acryllc acid copolymer, poly (2-acry1ami- 
do-2-methyl propane sulfonic acid), poly (N.N-di- s 
methyl-3.5-dimethyIene piperidinium chloride), 
poly (methylene-guanldine) hydrochloride, poly 
(ethylene imine) poly (ethylene imine) eplchloro- 
hydrin, poly (ethylene imine) ethoxylated, glutar- 
aldehyde, and mixtures thereof; a catalyst; and a io 
polymeric material capable of being crosslinked 
by the crossiinking agent and selected from the 
group consisting of polysaccharides having at 
leastone hydroxy group, polysaccharides having 
at least one carboxy group, polysaccharides hav- is 
ing at least one sulfate group, polysaccharides 
having at least one amine or amino group, poly- 
saccharide gums, poly (alkylene oxides), vinyl 
polymers, and mixtures thereof; and a second 
coating In contact with the first coating which 20 
comprises a binder and a material selected from 
the group consisting of fatty imidazolines, etho- 
sulfate quaternary compounds, dialkyi dimethyl 
methosulfate quaternary compounds, alkoxylat- 
ed di-fatty quaternary compounds, amine oxides, 25 
amine ethoxylates, Imidazoline quaternary com- 
pounds, alkyi benzyl dimethyl quaternary conrv 
pounds, poly (epiamines), and mixtures thereof. 

2. A recording sheet according to claim 1 wherein 30 
the first coating has a thickness of firom about 1 

to about 25 microns. 

3. A recording sheet according to claim 1 or claim 2 
wherein the second coating has a thickness of 35 
from about 1 to about 25 microns. 

4. A recording sheet according to any one of claims 
1 to 3 wherein the crossiinking agent is present 

in the first coating in an amount of from about 0.1 4o 
to about 1 0 percent by weight. 

5. A recording sheet according to any one of daims 
1 to 4 wherein the polymeric material capable of 
being crosslinked is selected from the group con- 45 
sisting of (1) hydroxyethyl starch, (2) hydroxypro- 

pyl starch. (3) methyl cellulose, (4) hydroxyethyl 
cellulose, (5) hydroxypropyl cellulose. (6) hydrox- 
yethylmethyl cellulose, (7) hydroxypropylmethyl 
cellulose, (8) hydroxybutylmethyl cellulose, (9) so 
ethyl hydroxyethyl cellulose, (10) hydroxypropyl- 
hydroxyethyl cellulose, (11) sodium cellulose sul- 
fate, (12) sodiumcarboxymethyl hydroxyethyl 
cellulose. (13) diethylammoniumchloride hydrox- 
yethyl cellulose, (14) hydroxypropyl trimethyl am- 55 
moniumchloride hydroxyethyl cellulose. (15) die- 
thyl aminoethyl cellulose, (16) carboxymethyl- 
dextran, (17) diethyl aminoethyl dextran, (18) 
aminodextran, (19) sodium carboxymethyl cellu- 



lose, (20) gum arable. (21) carrageenan gum, 
(22) karaya gum, (23) xanthan gum. (24) chito- 
san, (25) carboxymethyl hydroxypropyl guar, (26) 
cationic guar, (27) dimethyl ammonium hydrol- 
yzed collagen protein, (28) poly (ethylene oxide), 
(29) poly (propylene oxide), (30) poly (ethylene 
oxide) - poly (propylene oxide) block copolymers, 
(31) poly (1.4-oxybutylene) glycol, (32) poly (al- 
kylene glycol diacrylates) where aikyi is methyl, 
ethyl, propyl and butyl. (33) poly (vinyl alcohol), 
(34) poly (vinyl phosphate). (35) poly (vinyl pyrro- 
lidone). (36) vinyl pyrrol idone-styrene copoly- 
mers, (37) vinyl pyrrolldone-vinylacetate copoly- 
mers, (38) poly (vinyl amine), (39) poly (vinyl al- 
cohol) ethoxylated, (40) poly (vinyl pyrrolidone- 
dimethylamino ethylmethacrylate). and mixtures 
thereof. 

6. A recording sheet according to any one of claims 
1 to 5 wherein the polymeric material capable of 
being crosslinked Is present in the first coating in 
an amount of from about 5 to about 80 percent by 
weight. 

7. A recording sheet according to any one of claims 
1 to 6 wherein the catalyst is selected from the 
group consisting of (1 ) p-toluene sulifonic acid, (2) 
dimethylaminomethyl phenol, (3) magnesium 
chloride, and mixtures thereof. 

8. A recording sheet according to any one of claims 
1 to 7 wherein the catalyst is present In an amount 
of from about 5 to about 75 percent by weight of 
the crossiinking agent. 

9. A recording sheet according to any one of claims 
1 to 8 wherein the binder Is selected from the 
group consisting of (1) cellulose-acrylamide ad- 
duct, (2) poly (vinyl butyral), (3) poly (vinyl acet- 
ate). (4) ethylcellulose. (5) poly (acrylic acid). (6) 
poly (hydroxypropylmethacrylate), (7) poly (2-hy- 
draxyethyl acrylate), (8) poly (hydroxypropyl ac- 
rylate), (9) hydroxyethyl cellulose acrylate, (10) 
hydroxyethyl cellulose methacrylate, (11) poly 
(p-phenylene ether-sulfone). (12) poly sulfone, 
(13) poly carbonate, (14) aromatic ester carbon- 
ate copolymers, (15) cyanoethylated cellulose, 
(16) cellulose acetate hydrogen phthalate. (17) 
hydroxypropyl methyl cellulose phthalate. (18) 
cellulose triacetate, (19) poly (a-methylstyrene), 
(20) a-methylstyrene-dimethyl siloxane block 
copolymer. (21) dimethyl siloxane-bis phenol A 
carbonate block copolymers, (22) poly (2,6-dime- 
thyl p-phenylene oxide), (23) vinyl alcohol-vinyl 
acetate copolymers, (24) vinyl alcohol-vinyl buty- 
ral copolymers, (25) poly (2.4,6-tribromo styr- 
ene), (26) blends of ethylene-maleic anhydride 
with vinyl alcohol-vinyl acetate polymers, (27) 
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blends of ethylene-maieic anhydride with vinylal- 
cohol-vinyl butyral copolymers, (28) styrene-bu- 
tadiene copolymers. (29) styrene- butylmetha- 
crylate copolymers. (30) vinylchloride-vinylace- s 
tate-vinyl alcohol terpolymers, and mixtures 
thereof. 

10. A recording sheet according to any one of claims 

1 to 9 wherein the binder is present in the second io 
coating In an amount of from about 1 0 to about 90 
percent by weight. 

1 1. A recording sheet according to any one of claims 

1 to 10 wherein the second coating contains a is 
material selected from the group consisting of co- 
cohydroxyethyl imidazoline, oleyl hydroxyethyi 
imidazoline, tall oil hydroxyethyi imidazoline, di- 
hydrogenated tallow dimethyl ammonium metho- 
sulfate, complex alkoxylated ditaliow quaternary 20 
methosulfate, coco amidopropyl dimethyl amine 
oxide, lauryl dimethyl amine oxide, tallow ethoxy- 
lated amines, soya amine ethoxylate, oleyl Imida- 
zoline quaternary, tallow imidazoline quaternary, 
stearyi imidazoline quaternary, lauryl benzyl di- 25 
methyl ammonium chloride, myristyl benzyl di- 
methyl ammonium chloride, hexadecyl benzyl di- 
methyl ammonium chloride, stearyi benzyl dime- 
thyl ammonium chloride, dimethyl amine- 
epichlorohydrin copolymers, ethosulfate qua- 30 
ternary compounds, and mixtures thereof. 

12. A recording sheet according to any one of claims 
1 to 11 wherein the substrate is of a material se- 
lected from the group consisting of polyesters, 3S 
polycartKsnates, polysulfones, polyether sul- 
fones, poly (aryiene sulfones), poty (arylene 
ether ketone sulfones), cellulose triacetate, poty- 
vinylchloride cellophane, polyvinyl fluoride, poly- 
imides. and mixtures thereof. 40 
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